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Abstract 
Babandotan (Ageratum conyzoides) is a wild plant or weed which is considered unimportant. It’s found on 
the road side, forest, field and open field. These wild plants contain various compounds such as alkaloids, 
flavonoids, saponins, tannins, phenolics, carbohydrates and proteins. Ageratum has 21,24 mg Flavonoid, 
that can be used as a source of alternative pesticides to the main pest of soybean, namely Spodoptera Litura 
F. The use of babandotan as an alternative pesticide has several advantages including environmentally 
friendly, inexpensive, and easily applied by farmers. This research was conducted from Juni to July 2019, 
by using the maceration method with concentration treatment : 1000 ppm, 3000ppm, 5000ppm, and 
different liquid like 100% Babandotan Extract Leaf (BLE) and BLE plus Washing rice water. The result of 
this studi is 42,6 % mortality in  Spodoptera Litura F.  with 5000 ppm treatment in 100% in BLE during 
72 Hour After Application.   
Keywords: Ageratum conyzoides, alternative pesticides, Spodoptera litura F, Glycine 
maxx,environmentally friendly 
 
1. Introduction 
Chemical pesticides have a negative impact. One developed alternative is the use of natural pesticides that 
are environmentally friendly and do not cause residues. Various types of plants have the potential as natural 
pesticides because they contain bioactive compounds such as saponins, tannins, alkaloids, alkenyl phenols, 
flavonoids, and terpenoids (Sa'diyah, et al., 2013). Active compounds that exist are known to have a 
mortality effect on insects. 
 
Babandotan (Ageratum conyzoides L.) is a weed that lives wild and is commonly found in various regions. 
These weeds can be found in rice fields, gardens, yards, and road sides Babandotan has a useful chemical 
content that can be used as natural pesticides. (Sultan, et al., 2016). The chemical compounds in Babandotan 
include saponins, flavonoids, polyphenols, eugenols. Also babandotan roots contain essential oils that can 
be used as environmentally friendly pesticides. 
 
The leaf part of babandotan is known to have bioactivity as an insecticide, antinematode, antibacterial, and 
allelopathy (Grainge and Ahmed, 1988 in Nurhudiman, et al., 2018). Kartika et al. (2016) research results 
in Tampubolon, et al., (2018) stated that the treatment of 100gram of water concentration of babandotan 
leaf extract was a greater concentration in killing green ladybugs by 72.50%. 
 
An increase in the concentration of babandotan leaf flour extract resulted in an increase in the high 
precocene compound. These active compounds enter the body of the ladybug as a contact poison. Other 
active ingredients found in the leaves of babandotan are able to cause disturbances in eating activities, 
blocking the ability to eat insects (Astriani, 2010 in Nurhudiman et al., 2018). 
 
Organic material that can be used as fertilizer ris rice washing water. Rice washing water is easily obtained 
because the household produces and mostly , it is not utilized. Rice washing water contains a lot of nutrients 
dissolved in it including 80% vitamin B1, 70% vitamin B3, 90% vitamin B, 50% manganese, 50% 
phosphorus, 60% iron (Bahar,2016 in Lalla 2018). Giving rice washing water has a positive effect on the 
dry weight of plants (Wardiah, 2014 in Lalla 2018). 
 
One of the harmful pest insects is Spodoptera Litura. (Fibricius). These insects are known to be harmful 
insects in various plants such as cotton, tobacco, peanuts, soybeans, and important naturals such as cabbage, 
okra, potatoes, birinjal, and cucumber (Ahmad et al., 2007 in Rehan and Freed 2014). 
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The various benefits of Babandotan (Ageratum Conyzoides L.) and rice washing water can be a solution to 
be an alternative to environmentally friendly natural pesticides. However, special studies is needed to be 
able to find out the right level of toxicity. The right level of toxicity will be able to reduce yield losses due 
to pest attacks. 
 
So, with the potential of babandotan extract, we want to know how it will be affect to mortality of 
Spodoptera Litura F and which treatment that give a good result from babandotan extract. 
 
2. Material and method 
 
This research was conducted in June-July 2019 at the Toxicology Laboratory and Laboratory of Plant 
Disease Pest of the University of Brawijaya.The tools and materials used in the research were stationery, 
jars, brushes, gauze, analytical scales, orbital shakers, rotary vacuum evaporator, measuring cup, 250 ml 
Erlenmeyer tube, 100 ml measuring cup, blender, funnel, whattman paper, scissors, aluminum foil, oven, 
and camera documentation.The materials used in this study were babandotan (A. conyzoides L.) leaves, 
ethanol 90%, soybean leaves, Spodoptera Litura, rice washing water and aquades. 
 
Figure 1. Using evaporator to make a extract 
 
Figure 2.  The babandotan leaf and aquades 
The research method was arranged in a Randomized Block Design (RBD) consisting of 5 treatments and 4 
replications. In this experiment the concentration treatment of babadotan consisted of 5 concentrations: P0 
(Control), P1 (3000 ppm / L aquades), P2 (5000 ppm / L aquades), P3 (3000 ppm / L aquades + 50% rice 
washing water) , P4 (5000 ppm / L aquades + 100% rice washing water). Each experimental unit uses 17 
plutella xylostella on instar 3. To determine the value of toxicity and determine the effect of treatment, all 
data was analyzed by using the Shin Chi program. 
 
Spodoptera Lituralarvae collection was obtained from BALITTAS (Research Institute for Sweet and Fiber 
Plants). The obtained larvawere in the instar phase 3. On this instar, the larvae of Spodoptera Liturawere 
active phases in attacking the leaves of soybean plants. Babadotan leaf (Ageratum Conyzoides L.) extract 
was taken from the land and then cleaned and dried for 2 days at a temperature of 60. Then, the leaves of 
the babadotan were crushed with a blender until smooth. The fine powder of babadotan leaves as much as 
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50 grams was added with 90% ethanol as much as 200 ml and then stirred in the 250 ml erlemnyer using a 
24-hour automatic shaker. The result of the Babandotan leaf extract solution was filtered by using a funnel 
lined with whattman filter paper. Then the extract was evaporated through a rotary evaporator at a 
temperature of 78ºC for 2 hours. 
 
After obtaining an extract of the babandotan leaves, it then made as asolution of natural pesticides. Natural 
pesticide solution was divided into 3 treatment doses; they were 1000,3000,5000 ppm. For a concentration 
of 1000 ppm, it requires amixture of 1 ml for 1 liter of distilled water was needed. For a concentration of 
3000 ppm, it requires 3 ml of water solution + 1 liter of distilled water; while 5 ml of solution of water + 1 
Liter of distilled water were needed for a dose of 5000ppm. Meanwhile, for the treatment of babandotan 
leaf extract with rice water had the same dose but the liquid of distilled water was replaced with the 
remaining water washing rice. 
 
After the application of pesticides in the Spodoptera Litura F. caterpillar we collected the data needed to 
analyze the results. We calculated mortality by the basic method between the ratio of the total life and death 
of S. Litura in each treatment. We also use the Shinci application program which shows LT scores and LC 
scores from BLE treatments. 
 
3. Result and Discussion 
 
The results of the testing of natural pesticides showed that babadotan leaf extract had toxic properties that 
could kill or could mortality in the larvae test. The results of the analysis of variance showed that 
concentration gave a different effect on mortality in S. Litura.The average percentage of S. Litura mortality 
is presented in Table 1. 
 
1. Mortality 
a. Effect of Babadotan Leaf Extract on S. Litura Mortality 
Table 1. The result of mortality S.Litura with BLE treatment 
Note:.Numbers followed by different letters in the same column are markedly different. HA: Hours After 
Application; BLE: Babadotan Leaf Extract; ppm: Part Permilion .; SD: Standard deviation 
 
In Table 1 it can be seen that the mortality rate of test insects was determined by the concentration level of 
the babandotan leaf extract. The mortality rate due to babandotan leaf extract could increase the 
concentration of babandotan leaf extract which was tested in this study. However, the effectiveness of the 
new test appeared at intervals after 72 HAA(Hours after aplication), achieving mortality above 42% of the 
test insect population at a concentration of 5000 ppm babandotan leaf extract. According to Riswanto 
(2009), the influence of the concentration of a pesticide can affect insect mortality. The higher of 
concentration which was used, the more toxic chemical compounds were obtained, it affected insect by 
inhibiting growth and caused faster death in insects. 
 
b. Effect of Babadotan Leaf Extract + Rice Water on S. Litura Mortality. 
The results of the testing of natural pesticides showed that babadotan leaf extract had toxic properties that 
could kill or cause mortality in the larvae test. The results of the analysis of variance showed that 
concentration gave a different effect on mortality in S. Litura. Average percentage of S. Litura mortality is 
presented in Table 2. 
  
BLE 
Treatment 
Mortality of S.Litura (%) 
3 HAA ± SD 6 HAA ± SD 24 HAA ± SD 48 HAA ± SD 72 HAA± SD 
Control 0 0 0 1.5  ± 0.5 4.4 ± 0.96 
1000 ppm 4.4 ± 0.96 a 7.4 ± 1.26 a 8.8 ± 1.29 a 10.3 ± 1.26 a 13.2 ± 1.71 a 
3000 ppm 11.8 ± 4 a 13.2 ± 3.86 a 16.2 ± 3.59 
a 
19.1 ± 3.4 a 33.8 ± 2.75 a 
5000 ppm 14.7 ± 3.79 
ab 
16.2 ± 3.77 b 19.1 ± 3.4 b 22.1 ± 3.3 b 42.6 ± 4.03 b 
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Table 2. The result of mortality S.Litura with BLE + washing rice water treatment 
BLE 
Treatment + 
Rice white 
waste water 
Mortality of S.Litura (%) 
3 HAA ± SD 6 HAA ± SD 24 HAA ± SD 48 HAA ± SD 72 HAA± SD 
Control 0 0 0  0 ± 0 0 ± 0.6 
1000 ppm 0 ± 0 a 1.5 ± 0.5 a 5.9 ± 1.2 a 8.8 ± 0.6 a 11.8 ± 0.8 a 
3000 ppm 1.5 ± 0.5 a 2.9 ± 0.6 a 8.8 ± 0.6 a 11.8 ± 0.8 a 14.7 ± 0.6 a 
5000 ppm 2.9 ± 0.6 ab 2.9 ± 0.8 b 11.8 ± 0.8 b 14.7 ± 0.6 b 22.1 ± 0.5 b 
 
Note : Numbers followed by different letters in the same column are markedly different. HA: Hours After 
Application; BLE: Babadotan Leaf Extract; ppm: Part Permilion .; SD: Standard deviation 
In Table 2 it can be seen that the insect mortality test was determined by the concentration level of the 
babandotan leaf extract. The effectiveness of the test on the results appeared at intervals after 24 HAA, 
namely with the achievement of mortality above 22.1% of the insect population of the test insect at a 
concentration of babandotan leaf extract of 5000 ppm. The highest mortality approaching LT50 was located 
at 24 HAA which was the most effective time to kill larvae. 
 
4. General Discussion 
 
The study was conducted to probe the effect of babandotan leaf extract with distilled water thinners and 
thinners of rice water waste on soybean leaves showed different results. Babandotan + distilled water leaf 
extract could cause mortality by 47% while babandotan extract + rice water waste only reached 16,2% 
mortality. Babandotan leaf extract contains compounds that are toxic to larvae so they can cause mortality 
from test insects. According to Soesanthy and Samsudin (2013), the alkaloid compounds found in 
babandotan leaf extracts are one of the largest groups of secondary metabolites in babandotan plants, the 
type of alkaloid compounds found in babandotan leaves namely Iycopsamine and echinatine which are 
toxic to insects. Saponin compounds in these compounds are soapy if dissolved in water. The compounds 
have insecticidal properties that can affect the feeding activity of insects and this will inhibit growth, even 
kill the insects, and these compounds are easily extracted with ethanol and methanol solvents.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. (a) Pictures of leaves that have been eaten by S.Litura,  
b) Images of dead S. Litura 
 
Flavonoid compounds contained in babadotan leaves are generally a pigmen.Then flavonoid compounds 
are synthesized by plants in response to microbial infections. Also these compounds are effective against 
various microorganisms. Babandotan extract solvents are also used variously, while the sterile ones are 
used to dissolve the main solution is distilled water. However, this time the experiment developed an 
innovation that is the use of rice washing water waste which is used to help provide nutrients to plants if 
applied with natural pesticides. According to Wulandari et.al (2011), the results of the analysis of water 
content of white rice washing are N 0.015%, P 16.306%, K 0.02%, Ca 2.944%, Mg 14.252%, S 0.027%, 
Fe 0.0427% and B1 0.043%. White rice washing water contains nutrients such as nitrogen, phosphorus, 
magnesium, and sulfur which can help supply the needs of plant nutrients so that this new innovation is not 
only to control S. Litura larvae but also can help leaf growth in soybeans attacked by S. Litura. 
a
. 
b
. 
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2. The toxicity of Babadotan Leaf Extract against S. Litura 
Toxicity was shown by LC50 (Median Lethal Dose) score, which states the of toxic material that could kill 
50% of the tested animal (insect) population. The results of probit analysis of babadotan leaf extract toxicity 
on S.Litura obtained an LC50 value of 6,959 ppm. Based on the results of the regression values , it was 
obtained that the treatment of babandotan extract can provide toxicity of 58% of the S.Lituralarvae. 
Whereas, the treatment of babandotan leaf extract and the addition of rice water affected insect mortality 
up to 39.5% with a probit analysis of the toxicity of babadotan leaf extract against S.Litura obtained an 
LC50 value of 29534 ppm. (Table 3). 
 
Table 3. Score of LC5O in 2 treatment 
Treatment LC50 Regression equation Regression score 
BLE 6959 Y = 0.004x + 3.254 0.585 
BLE + Rice washing 
waste water  
29534 y = 0.002x + 1.600 0.395 
 
From the results of these calculations, it can be seen that the babandotan leaves with distilled water are 
more effective when given to S.Litura larvae on the 3rd instar. This is thought to be related to the amount 
of food consumed. The more food consumed, the more babandotan extracts enter the body of S. Litura 
larvae. Ahmad (2007) states that, the use of nature insecticides at high concentrations can lead to death 
insects caused by low food consumed, the digestive system and insect growth inhibitors are disrupted, while 
the administration of nature insecticides at low concentrations is usually not able to kill insects but can 
accelerate the occurrence of malformations. So, when it is compared with the babandotan extract solution 
with rice washing wastewater, the most effective is the babandotan extract solution with distilled water.This 
condition happens because distilled water is a sterile solution so the compounds in the babandotan extract 
are not broken down. Whereas rice washing water waste mixed with babandotan extract contains its own 
compounds which can be used to help growth so that the focus is not only to control the larvae but also to 
help soybean plants grow. 
Another score of toxicity can also be suspected through Lethal Time (LT) 50. LT50 is the time that we need 
to kill 50 % of insect population. Furthermore, the score is showed in (Table 4). 
 
Table 4. The LT Score 
Treatment Concentration (ppm) LT50 score (hour) Regression equation 
 
BLE 
1000 32.980 y= 2.64 + 0.52x 
3000 132.4 y= -0.18 + 2.73x 
5000 89.6 y= -4.37 + 4.79x 
BLE + Rice washing 
waste water 
1000 1540 y= 2.35 + 0.93x 
3000 1170 y= 2.24 + 0.89x 
5000 677 y= 2.16 + 0.88x 
 
In the table above, it is seen that LT50 values are different for each concentration of babandotan leaf extract. 
In this study, the higher the concentration value of the babandotan leaf dosage, the faster the time needed 
to kill 50% of S.Lituralarvae insects. Furthermore, the fastest time was found in the treatment of babandotan 
extract at a dose of 5000 ppm which had 89.6 hour. 
LT50 score of babadotan leaf extract at a concentration of 1000 ppm was 32,980. This data showed that 
larva mortality of 50% with the application of babadotan leaf extract at a concentration of 1000 ppm would 
occur at 32,980 hours. While at the highest concentration of 5000 ppm the LT50 value was 10.85674 (Table 
3). The probit test results showed that the value of LT50 in babadotan leaf extract LT50 was lower with 
increasing concentrations of babadotan leaf extract. This results showed that the higher the concentration, 
the faster the killing ability. Babadotan leaves can be known to have potential in influencing S. Lititura 
based on the concentration level used and the length of time after application. The concentration needed to 
kill S. Litura at a time we are often familiar with LC50 is the ability of babadotan leaf extract to kill 50% 
of organisms (Hasibuan, 2012). The results of LC50 values showed that the longer time and the lower the 
value of the concentration of babadotan to kill or influence the given organism so that it forms a decreasing 
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curve (Hasibuan, 2012).From the LT50 value we can see that the highconcentration of time needed to kill 
orinfluence S. Litura is very fast so that the curve is drawn downward (Hasibuan, 2012)(Figure 5 and 6). 
The weight of food consumed by  Spodoptera lituralarvae was different in each treatment tested. 
Babandotan extract was used as a natural pesticide, one of which was to inhibit eating insects. This natural 
pesticide was tried to be developed by adding rice washing water waste because it contained ZPT which 
could be used to help the plant growth. 
Based on the results of the graph above, it showed that the Babandotan extract experiment tested on the 
larvae S.Litura with soybean leaves showed that the higher concentration of babandotan used, the less 
weight of food consumed. From the results of the calculation of meal inhibitors (feeding deterrent) it can 
be seen in graph 1 that at a concentration of 5,000 ppm, the level of food inhibitors reached 46% and was 
significantly different when compared to the treatment of the concentration of babandotan at a concentration 
of 1,000. Itwas only able to inhibit eating S.Litura larvae which is 14%. (Figure 2). Babandotan extract 
experiments added with rice washing water waste tested on S.Litura with soybean leaves showed that from 
the calculation of feeding deterrent it can be seen that at a concentration of 5,000 ppm, the level of food 
inhibitors reached 36 % and significantly different when compared with the babandotan concentration 
treatment at a concentration of 1,000. It was only able to inhibit the feeding of S.Litura larvae, which 
was5%. Flavonoids that depend on babandotan extract are thought to disrupt energy metabolism in the 
mitochondria by inhibiting the electron transport system (Agnetha, 2005), which causes larval death. 
Simpson and Simpson (1990) statethat allelochemical compounds contained in insect food affect the growth 
and eating activity of insects and ultimately reduce the success of insect life. The presence of toxic chemical 
compounds consumed by insects can affect the amount and rate of consumption, thus affecting the growth 
rate and final weight. From the results of these calculations, it can be seen that babandotan extract is more 
effective when given to instar 3 S.Litura. This is thought to be related to the amount of food consumed. The 
more the amount of food consumed, the more babandotan extract that enters the body of the S.Litura. 
Ahmad (2007) states that, the use of natural insecticides at high concentrations can lead to death in insects 
caused by low food consumed, the digestive system and insect growth inhibitors are disrupted, while the 
natural insecticides at low concentrations is usually not able to kill insects but can accelerate the occurrence 
of malformations. 
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